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ABSTRACT
Objective To investigate the risk of early childhood
cancers associated with the mother’s exposure to
radiofrequency from and proximity to macrocell mobile
phone base stations (masts) during pregnancy.
Design Case-control study.
Setting Cancer registry and national birth register data in
Great Britain.
Participants 1397 cases of cancer in children aged 0-4
from national cancer registry 1999-2001 and 5588 birth
controlsfromnationalbirthregister,individuallymatched
by sex and date of birth (four controls per case).
MainoutcomemeasuresIncidenceofcancersofthebrain
and central nervous system, leukaemia, and non-
Hodgkin’s lymphomas, and all cancers combined,
adjusted for small area measures of education level,
socioeconomic deprivation, population density, and
population mixing.
Results Mean distance of registered address at birth from a
macrocell base station, based on a national database of
76890basestationantennasin1996-2001,wassimilarfor
casesandcontrols(1107(SD1131)mv1073 (SD1130)m,
P=0.31), as was total power output of base stations within
700 m of the address (2.89 (SD 5.9) kW v3.00 (SD 6.0) kW,
P=0.54) and modelled power density (−30.3 (SD 21.7) dBm
v −29.7 (SD 21.5) dBm, P=0.41). For modelled power
density at the address at birth, compared with the lowest
exposurecategorytheadjustedoddsratioswere1.01(95%
confidence interval 0.87 to 1.18) in the intermediate and
1.02 (0.88 to 1.20) in the highest exposure category for all
cancers (P=0.79 for trend), 0.97 (0.69 to 1.37) and 0.76
(0.51 to 1.12), respectively, for brain and central nervous
system cancers (P=0.33 for trend), and 1.16 (0.90 to 1.48)
and 1.03 (0.79 to 1.34) for leukaemia and non-Hodgkin’s
lymphoma (P=0.51 for trend).
Conclusions There is no association between risk of early
childhoodcancersandestimatesofthemother’sexpo sure
to mobile phone base stations during pregnancy.
INTRODUCTION
Use of mobile (cellular) phones has increased markedly
in recent years. In the United Kingdom, the number of
mobile connections has risen from just under nine
million in 1997 to almost 74 million in 2007, and there
are over four billion connections worldwide. Alongside
the well recognised benefits of mobile phones,
1 ques-
tions have been raised about possible health effects,
including incidence of brain and other cancers, espe-
cially after prolonged use.
1-3 In addition there have
been suggestions of an increased risk of neurological
conditions such as migraine and vertigo.
4 There have
also been concerns about possible developmental and
other health effects associated with exposures to mobile
phonebasestations(masts),
56andsurveysofthegeneral
publicindicatehighlevelsofconcernaboutthepotential
risksoflivingnearmobilephonebasestations.
78Thefew
reports of apparent cancer clusters near a mobile phone
base station
9-11 are difficult to interpret because of small
numbersandpossibleselectionandreportingbiases.
1213
Also, there is no known radiobiological explanation,
14
though low level exposures from base stations are wide-
spread
15 and more or less continuous, and it is possible
that cumulative exposures are important.
16
Particular concerns have been raised about expo-
sures of young children to mobile telephony, as the
developing brain and other tissues might be more sus-
ceptible than in adults to potential effects of low level
exposures to radiofrequency electromagnetic fields.
17
We carried out a case-control study of early childhood
cancers and estimated maternal exposures to radio-
frequency during pregnancy from macrocell base sta-
tions in Great Britain.
METHODS
Selection of cases and controls
We obtained data on all registered cases of cancer in
children aged 0-4 in Great Britain in 1999-2001. We
includedbrainandcentralnervoussystem(ICD(inter-
national classification of disease, tenth revision) codes
C71-C72), leukaemia and non-Hodgkin’s lymphomas
(C91-95, C82-85), and all cancers combined (C00-
C96). From a total of 1926 cases, we obtained coordi-
nates for the registered address at birth for 1792 (93%)
using ADDRESS-POINT (1 m accuracy)
18 and for 38
(2%) from the postcode centroid, which typically
represents about 12 homes. We excluded 96 cases
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cases (22%), exposure data (based on birth address)
were unavailable for the pregnancy period, leaving
1397 (73%) for study. We obtained four controls per
case (5588 (90%) with complete addresses from 6222
randomly selected) from the national register of all
births in Great Britain, individually matched to the
cases by sex and date of birth.
Data on mobile phone base stations
The four national mobile phone operators (Vodafone,
O2,Orange,andT-Mobile)provideddataonall81781
antennas (Global System for Mobile communications
900 and 1800) for the period 1 January 1996 to 31
December2001.Thedataincludedsiteidentifier,coor-
dinates(toanaccuracyofabout10m),startanddecom-
mission dates (month, year), number of antennas per
base station, antenna orientation (azimuth), type (sec-
toral, omni-directional), height above ground level,
total (electrical and mechanical) tilt, lateral and vertical
beam width (degrees), total power output (effective iso-
tropic radiated power), and frequency (MHz). As start
and decommission dates were unavailable for one
operator, we assumed those base stations were opera-
tional throughout the study period. For one operator,
macrocells and microcells were not separately delim-
ited; 4891 (6%) antennas were identified as microcells
(byuseofdiscriminantanalysisbasedonheight,equiva-
lently isotropic radiated power, frequency, and percen-
tageofurbanlandwithin500moftheantennasite)and
were excluded. For the remaining 76890 antennas,
66790(87%)hadcompletedata,5081(7%)hadmissing
data on tilt, beam widths, or frequency (replaced by
companyspecific medians),and5019 (7%)had missing
data on height or effective isotropic radiated power,
which we imputed from a regression model calibrated
using antennas with complete data.
Exposure assessment
We estimated three exposure metrics for the birth
addressof each caseand control.Firstwasthe distance
(m) from the nearest mobile phone base station. Sec-
ond was the total power output (kW) from summation
across all base stations within 700 m (because power
density at ground level typically peaks at a distance of
200-500 m from the base station, and then falls off
rapidly with distance
1920). Finally, we computed mod-
elled power density (dBm) at each birth address for
base stations within 1400 m, using a purpose designed
propagationmodel.Thistooktheformoftheequation
in the figure. Exposures beyond 1400 m were consid-
ered to be at background levels.
Weusedmeasurementsfromtwofieldcampaigns,in
aruralandurbanarea,tosetvaluesfortheuserdefined
parameters in the power density model. Geographic
coordinates of each measurement location (1 m accu-
racy)wereobtainedwiththeglobalpositioningsystem.
Dataonsurfaceheightanddistanceandazimuth(com-
pass direction) to the base station were derived in a
geographical information system (ArcGIS). The rural
survey comprised 151 sites (1510 antenna specific
measurements) around a group of four base stations
in an isolated and relatively flat rural location near
Bowes, County Durham; the urban survey covered
50 sites (658 antenna specific measurements) in Chel-
tenham,Gloucestershire.Measurementsweremadeof
fieldstrengthinthebroadcastcontrolchannel(BCCH)
carrierfrequencyforeachbasestation,whichprovides
a temporally stable signal proportional to total power
output,withaNardaSRM3000spectrumanalyserand
isotropicprobe (a technicalappendixis available from
theauthors).Zerovaluesweresetto−70dBm,thelimit
of detection of the measurements using the settings we
applied in the field.
Model parameters were optimised by a path follow-
ingsearchtechnique,inwhichthesettingsweresought
that gave the maximum R
2 and minimum root mean
squared error (RMSE) while satisfying the criteria that
the regression slope was 0.8-<1.2 and the fractional
bias was −0.2-<0.2. Different parameter settings were
found to be necessary for urban and rural areas: R
2 for
measured versus modelled power densities was 0.57
for the 1510 antenna specific rural measurements
(0.65 for total power density at the 151 sites) and 0.30
(0.40) for the urban area (see fig A on bmj.com).
The models were validated with data from two
further surveys, following the same measurement pro-
tocol. Data for validation of the rural model were col-
lectedfrom145sitesalongtransectsradiatingfromfive
groupsofbasestations(1044antennaspecificreadings)
in locations across Oxfordshire and Gloucestershire.
Urban validation was done with measurements at 13
sites (234 antenna specific measurements) in Banbury,
Oxfordshire.Comparisonoftheantennaspecificmea-
surements with modelled estimates gave R
2=0.56 for
the rural sites and 0.24 for the urban area. Compari-
sonsusingallthedatafromallfoursurveys(calibration
and validation) gave R
2=0.64 at the antenna level and
0.62 at site level.
Further fieldwork was undertaken to assess the per-
formance of the model in “real world” settings. Total
power densities across all frequencies used for Global
where:
Eij is the power density (dBm) at receptor i, attributable to antenna j;
Pj is the radiated power output (mW) from antenna j;
Dij is the distance of site i from antenna j (metres);
Fsij is a user defined shielding factor for site i from antenna j (from 1, unshielded, to 0, fully shielded); 
Ldij is the distal loss and Ltij is the transverse loss at site i from antenna j, defined, respectively, as:
where:
Odij and Olij are the distal and lateral offsets in degrees from the centre line;
BWdi and BWli are the distal and lateral beam widths of antenna i;
Sd and Sl are the user defined factors for distal and lateral scattering;
Pd and Pl are user defined distal and lateral exponents
Eij = 10log10
Ldij = exp   -0.5 and
Odij
Pd
BWdi Sd
Ltij = exp   -0.5
Olij
Pl
BWli Sl
Derivation of modelled power density
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were measured at 620 locations across the country by
geometric averaging of 64 sweeps of the frequency
rangewiththeNardaspectrumanalyser.Thelocations
were selected in a random stratified framework to
represent urban, suburban, and rural areas and differ-
ent micro-environments, from open to densely clut-
tered by buildings or vegetation. Fig B on bmj.com
shows boxplots of measured power density at these
locations.
Spearman’s r correlation between measured and
modelled power density was 0.66. The correlation of
measured power density with distance from nearest
basestationwas−0.72and0.66withtotalpoweroutput.
Statistical methods
Statistical analyses were carried out in the statistical
package R
21 with conditional logistic regression. The
three exposure metrics estimated at the birth address
for each case and control were time averaged across
monthly estimates for the duration of the pregnancy
(assumed to be nine months) because exposures in
utero might be the most relevant period for early onset
childhood leukaemia
22 (when the birth occurred after
the 15th of the month, the birth month was included in
the nine month period). The temporal resolution of the
exposure data was not considered sufficient to allow
reliable estimates for shorter periods, such as month of
birth, and because among the 1397 affected children,
528 (38%) moved residence between birth and diagno-
sis,analysesforexposureperiodsthatextendedbeyond
birth were not considered meaningful. Each exposure
metricwasdividedintothreecategories:weusedthirds
(based on values for all cases and controls) for distance
from nearest base station and modelled power density;
for total power output, because of the large number
(58%) ofcasesand controls with nobasestations within
700 metres, we used a zero group together with two
equal sized groups for non-zero values. We also carried
out regression analyses using continuous measures of
the exposure metrics.
We present unadjusted analyses and analyses after
sequential adjustment for the main potential sociode-
mographic confounders affecting the geographical
distribution of brain cancer and leukaemia,
2324 mea-
sured at small area (census output area) level and cate-
gorised into fifths. These comprised the percentage of
population with education to degree level or higher
and Carstairs score (a composite area deprivation
measure
25) and the population density and population
mixing (percentage inward migration to the output
area over the previous year). Potential confounding
data were all sourced fromthe 2001 census. We report
95% confidence intervals and two sided P values, with
no correction for multiple testing.
RESULTS
Of the 1397 cases, there were 251 brain and central
nervous system cancers and 527 cases of leukaemia
andnon-Hodgkin’slymphoma.Meanageatdiagnosis
was2.0(SD1.2)years.Themeandistanceofregistered
addressatbirthfromabasestationwas1107(SD1131)
m for cases and 1073 (SD 1130) m for controls
(P=0.31); the mean total power output of base stations
within 700 m was 2.89 (SD 5.9) kW for cases and 3.00
(SD 6.0) kW for controls (P=0.54); and the mean mod-
elledpowerdensitywas−30.3(SD21.7)dBmforcases
and−29.7(SD21.5)dBmforcontrols(P=0.41)(table 1).
Mean values of the sociodemographic measures were
similarforcasesandcontrols(seetableAonbmj.com).
Total power output and modelled power density were
positively correlated (Spearman’s r=0.62), and they
were inversely correlated with distance from nearest
basestation(r=−0.82and−0.74,respectively).Correla-
tions between the exposure metrics and sociodemo-
graphic measures ranged up to0.36(distance and
population density) (see table B on bmj.com). Spear-
man’s correlations between estimated exposures of
cases in the nine months before and nine months
after birth (based on birth address) were 0.95, 0.96,
and 0.94 for distance, total power output, and mod-
elled power density, respectively. Mean distance of
birth address from nearest FM, television, and VHF
broadcast antennas in England and Wales was similar
for cases and controls (see table C on bmj.com).
Table 2showstheresultsforthecategoricalanalyses
and table 3 for the continuous analyses. We found no
association between mobile phone base stations and
Table 1 |Mean (SD) of exposure metrics for cases (children aged 0-4 with specified cancer) and controls matched for sex and
age by cancer site
Cancer
Distance from nearest
base station (m)
Total power output
within 700 m (kW)
Modelled power
density (dBm)
Mean (SD) P Mean (SD) P Mean (SD) P
All
Cases (n=1397) 1107 (1131)
0.31
2.89 (5.9)
0.54
−30.3 (21.7)
0.41
Controls (n=5588) 1073 (1130) 3.00 (6.0) −29.7 (21.5)
Brain and central nervous system
Cases (n=251) 1006 (746)
0.27
2.48 (5.6)
0.25
−30.9 (21.3)
0.31
Controls (n=1004) 1068 (998) 2.94 (5.9) −29.4 (21.3)
Leukaemia and non-Hodgkin’’ sl y m p h o m a
Cases (n=527) 1154 (1294)
0.20
2.94 (6.1)
0.84
−30.8 (22.1)
0.56
Controls (n=2108) 1076 (1069) 2.88 (5.9) −30.2 (21.7)
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elled power density at birth address, compared with
the lowest exposure category, the odds ratio for brain
and central nervous system cancer was 0.97 (95% con-
fidence interval 0.69 to 1.37) in the intermediate and
0.76 (0.51 to 1.12) in the highest exposure category
(P=0.33 for trend); for leukaemia and non-Hodgkin’s
lymphoma, odds ratios were 1.16 (0.90 to 1.48) and
1.03 (0.79 to 1.34), respectively (P=0.51 for trend)
(table 2).
In analyses of the exposure metrics as continuous
variables, for brain and central nervous system cancer,
fully adjusted odds ratios for a 15th to 85th centile dif-
ferenceintheexposurevariablerangedfrom0.82(0.55
to 1.22; modelled power density) to 1.12 (0.91 to 1.39;
distance); and for leukaemia and non-Hodgkin’s
lymphoma, from 0.97 (0.87 to 1.08; distance) to 1.03
(0.91 to 1.16; total power output) (table 3). Addition
of a quadratic term to the continuous exposure models
was of borderline significance (P=0.05) for brain and
central nervous system cancer, for which risk was
lower with higher estimated levels of exposure.
DISCUSSION
In this systematic national investigation we found no
association between risk of cancer in young children
and estimated exposures to radiofrequency from
mobile phone base stations during pregnancy.
Comparison with other studies
To date, there is no convincing or consistent evidence
from cellular or animal studies to suggest that exposure
to radiofrequency electromagnetic fields is associated
with brain tumours or risk of other cancers
2627.Further-
more,uptakeofmobiletelephonyhasnotbeenmirrored
by trends in the incidence of brain tumours or acoustic
neuromas.
428 Radiofrequency exposures in the general
population from mobile phone base stations are extre-
mely low, in the order 1000 to 10000 times lower than
values in the guidelines of the International Commission
on Non-Ionizing Radiation Protection (ICNIRP).
29 For
example, in the 900 MHz frequency band, the reference
level (based on heating effects) is 36.6 dBm (4.5W/m
2;
dBm=10*log10mW/m
2),wh ichcompareswithamedian
modelled power density among controls in our study of
−4 . 9d B m( 0 . 3 2m W / m
2) and maximum modelled
powerdensityof9.4dBm(8.6mW/m
2).Forcomparison,
estimated power density at a distance of 18 m from a 100
W incandescent light bulb is −2.22 dBm (0.6 mW/m
2).
30
Ithasbeenestimatedthatoneday’sexposurefromabase
stationatanincidentlevelof1-2V/m(about4.2-10dBm
or 2-10 mW/m
2)corresponds to about the first4 seconds
of local exposure to the head and about 30 minutes of
whole body exposure arising from the use of a mobile
phone.
1415 Even at low levels of exposure, however,
there are theoretical concerns about the effects on chil-
dren because of relatively greater dose (per kg body
mass),thepotentialgreatersusceptibilityofchildrencom-
pared with adults,
17 and potential effects of lifelong,
cumulative exposures.
1617 For these reasons, in the UK
it has been recommended that exposure of children to
mobile telephony should be minimised.
1
The few previous reports of excess risks of cancer
near mobile phone base stations were based on
Table 2 |Odds ratios (95% confidence intervals) for categories of three exposure metrics by site of cancer in children aged 0-4
Exposure
category*
Distance from nearest base station (m) Total power output (kW) Modelled power density (dBm)
Cases Unadjusted Adjusted† Adjusted‡ Cases Unadjusted Adjusted† Adjusted‡ Cases Unadjusted Adjusted† Adjusted‡
All cancers
Lowest 484 1.00 1.00 1.00 808 1.00 1.00 1.00 482 1.00 1.00 1.00
Intermediate 448 0.91 (0.79
to 1.05)
0.92 (0.80
to 1.07)
0.93 (0.80
to 1.08)
298 1.00 (0.86
to 1.16)
1.01 (0.87
to 1.17)
1.01 (0.87
to 1.18)
456 0.97 (0.84
to 1.12)
1.00 (0.86
to 1.16)
1.01 (0.87
to 1.18)
Highest 465 0.95 (0.82
to 1.10)
0.98 (0.84
to 1.14)
1.00 (0.85
to 1.17)
291 0.97 (0.83
to 1.13)
1.00 (0.8
to 1.17)
1.03 (0.87
to 1.21)
459 0.98 (0.85
to 1.13)
1.00 (0.86
to 1.17)
1.02 (0.88
to 1.20)
P( t r e n d ) — 0.39 0. 64 0.85 — 0.68 0.98 0.75 — 0.70 0.99 0.79
Brain and central nervous system
Lowest 85 1.00 1.00 1.00 150 1.00 1.00 1.00 93 1.00 1.00 1.00
Intermediate 85 0.93 (0.67
to 1.29)
0.94 (0.67
to 1.31)
0.95 (0.67
to 1.34)
56 1.03 (0.73
to 1.45)
1.03 (0.72
to 1.46)
1.02 (0.72
to 1.46)
80 0.99 (0.71
to 1.37)
1.00 (0.71
to 1.40)
0.97 (0.69
to 1.37)
Highest 81 0.93 (0.66
to 1.31)
0.94 (0.65
to 1.36)
0.95 (0.65
to 1.38)
45 0.84 (0.58
to 1.21)
0.84 (0.56
to 1.27)
0.83 (0.54
to 1.25)
78 0.78 (0.55
to 1.12)
0.77 (0.53
to 1.12)
0.76 (0.51
to 1.12)
P( t r e n d ) — 0.64 0.73 0.75 — 0.34 0.41 0.36 — 0.35 0.39 0.33
Leukaemia and non-Hodgkin’’ sl y m p h o m a
Lowest 182 1.00 1.00 1.00 305 1.00 1.00 1.00 179 1.00 1.00 1.00
Intermediate 167 0.94 (0.75
to 1.19)
0.96 (0.76
to 1.22)
0.99 (0.78
to 1.27)
112 1.04 (0.82
to 1.33)
1.05 (0.82
to 1.34)
1.08 (0.84
to 1.38)
179 1.07 (0.85
to 1.35)
1.11 (0.87
to 1.41)
1.16 (0.90
to 1.48)
Highest 178 0.98 (0.78
to 1.24)
1.00 (0.78
to 1.28)
1.05 (0.81
to 1.35)
110 1.02 (0.80
to 1.31)
1.04 (0.80
to 1.35)
1.08 (0.8
to 1.42)
169 0.98 (0.77
to 1.25)
0.99 (0.77
to 1.28)
1.03 (0.79
to 1.34)
P( t r e n d ) — 0.82 0.95 0.75 — 0.87 0.80 0.58 — 0.88 0.74 0.51
*For distance (m): lowest= ≥1071.8, intermediate=612.1-1071.7, highest=0-612.0; for total power output (kW): lowest= 0, intermediate= 0.001-4.742, highest=≥4.743; for modelled power
density (dBm): lowest= −70-−26.4659, intermediate= −26.4658-−17.6966; highest= ≥−17.6965 (equivalent
to lowest= 0-0.002256, intermediate=0.002257-0.016996, highest= ≥0.016997 in mW/m
2).
†Percentage of population with education
to degree level or higher and Carstairs deprivation score.
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livingnearby.
9-11Suchreportsofindividualclustersare
difficulttoevaluateastheyaresubjecttopossibleselec-
tionandreportingbiases.Problemsinclude“boundary
shrinkage,” whereby estimates of risk are exaggerated
by choice of areas/time periods/demographic strata
for study, variable ascertainment or duplication of
cases, denominator errors, and publication bias.
12
There are also reports of weak
31-37 and
inconsistent
38-41 geographical associations between
risk of leukaemia (including childhood leukaemia)
andproximitytoradioandtelevision broadcastanten-
nas, another source of low level radiofrequency expo-
sures to the population. Two recent case-control
studies—which used propagation models to estimate
total radiofrequency exposure from radio and televi-
sion transmitters at the home address of each
child
363741—found no association with childhood leu-
kaemia, though one study did report an excess risk of
lymphocytic leukaemia associated with peak
exposures.
37
Strengths and limitations of study
Major strengths of our study include its size and
national coverage, hence avoiding selection and
reporting effects (bias) in the choice of cases and areas
for study. Our use of modelling and validation repre-
sents an advance on the assessment of exposure for
studyingriskofcancernearmobilephonebasestations
because previous studies relied on distance measures
only.
9-11 In comparison with purely distance based
methods, modelled estimates of exposure are able to
take into account the characteristics of and contribu-
tion from multiple transmitters.
42 Also, because we
focused on early childhood cancers, we avoided pro-
blems of long latency that affect interpretation of
mobile phone studies in adults.
2
Our focus on early childhood cancers, however,
meant that we did not include longer term or other
potential health effects that have been associated with
mobile telephony.
1346 We assumed that radio-
frequency exposures from mobile phone base stations
estimatedatregisteredbirthaddressarerepresentative
of true individual exposures during pregnancy. We
were unable to account for any attenuation of radio-
frequency exposures within the home nor could we
obtainpersonalmeasurementsofindividualexposures
of the mothers from mobile phone base stations
43 as
cases and controls were identified from national regis-
ters, without individual contact. In addition, our mod-
els did not include information on other sources of
radiofrequency exposure, such as from microcells or
picocells, cordless phone base stations, maternal use
of mobile/DECT phones during pregnancy, or radio
andtelevisiontransmitters(thoughdistancefromnear-
est radio and television transmitters was similar for
cases and controls). Neither were we able to take
account of migration of the mother during
pregnancy.
44 Despite the large study size, such poten-
tial misclassification of exposure and migratory effects
could have reduced the ability of the study to detect
any true excess in risk. In addition, we were unable to
investigate possible health effects from exposures to
mobile phone base stations after birth; whereas we
had address at birth and diagnosis for cases, data on
controls, obtained from the national births register,
were available only at birth. Based on birth address,
correlationsoftheexposuremetricsintheninemonths
before and after birth were high (≥0.94), but this does
nottakeaccountofmigrationbeforeorafterbirth.The
focusonprenatalexposurescouldbeanimportantlim-
itation to the extent that postnatal exposures might be
relevant to the incidence of early childhood cancers.
22
Conclusions and policy implications
In summary, we found no association between risk of
childhood cancers and mobile phone base station
exposures during pregnancy. The results of our study
should help to place any future reports of cancer clus-
ters near mobile phone base stations in a wider public
health context.
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and Chloe Morris for their help with data extraction and checking; Nirupa
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Table 3 |Odds ratios (95% confidence intervals) for 15th to 85th centile change in continuous measures of three exposure metrics by site of cancer in
children aged 0-4
No of cases
Distance from nearest base station
(for decrease of 1212 m) Total power output (for increase of 6.75 kW) Modelled power density (for increase of 57.2 dBm)
Unadjusted Adjusted* Adjusted† Unadjusted Adjusted* Adjusted† Unadjusted Adjusted* Adjusted†
All cancers
1397 0.97
(0.91 to 1.03)
0.98
(0.92 to 1.04)
0.99
(0.93 to 1.06)
0.98
(0.92 to 1.05)
0.99
(0.92 to 1.07)
1.00
(0.93 to 1.08)
0.93
(0.80 to 1.10)
0.96
(0.82 to 1.13)
0.98
(0.83 to 1.17)
Brain and central nervous system
251 1.09
(0.91 to 1.32)
1.12
(0.92 to 1.38)
1.12
(0.91 to 1.39)
0.91
(0.76 to 1.08)
0.90
(0.74 to 1.09)
0.89
(0.73 to 1.09)
0.83
(0.57 to 1.20)
0.83
(0.57 to 1.25)
0.82
(0.55 to 1.22)
Leukaemia and non-Hodgkin’’ sl y m p h o m a
527 0.93
(0.85 to 1.03)
0.94
(0.85 to 1.04)
0.97
(0.87 to 1.08)
1.01
(0.91 to 1.13)
1.02
(0.90 to 1.14)
1.03
(0.91 to 1.16)
0.93
(0.72 to 1.20)
0.94
(0.73 to 1.22)
1.00
(0.75 to 1.31)
*Percentage of population with education to degree level or higher and Carstairs deprivation score.
†Percentage of population with education to degree level or higher, Carstairs deprivation score, population density, and population mixing.
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